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Keep Pay at Real 1990 Levels and Reduce Recruiting 

If the Congress decides that freezing special pay is too draconian an 
option, it might choose to pair more modest constraints on medical pay 
with modest constraints on recruiting. Rather than hold medical spe- 
cial pays at their 1990 rates, for five or however many years, the ser- 
vices could keep the sum of medical special pays at real 1990 levels. 
For example, the typical military surgeon now earns a total of $45,000 
in medical special pay: $29,000 in across-the-board pays, and $16,000 

TABLE 13. PROJECTED STEADY -STATE EFFECTS OF HOLDING PAY 
AT REAL 1990 LEVELS FOR FIVE YEARS AND REDUCING 
ACCESSION OF VOLUNTEERS BY ONE-THIRD 

Projected Effectsc 
Baselineb Percentage Medical 

Percentage Medical End of Require- Special 
Require- End of Require- Special Strength menta Met Paysd 

Specialty mentsa Strength mentsMet Paysd High Low High Low High Low 

Primary 2,800 3,640 130 93 3,430 3,350 123 120 112 110 
Nonsurgical 

Specialty 1,090 990 91 25 1,070 1,040 98 95 34 33 
Surgical 670 1,010 151 31 1,010 960 151 143 42 39 
Surgical-Related 470 440 94 11 470 440 100 94 20 19 
Obstetrics1 

Gynecology 690 450 65 13 440 430 64 63 19 19 
Hospital-Based 1,050 1,020 97 29 1,050 1,020 100 97 40 39 
Other 1,550 1.650 106 - 40 1,620 1,550 104 100 53 51 

Totale 8,320 9,200 111 242 9,090 8,790 109 106 320 310 

SOURCE: Congressional Budget Office. 

NOTE: Primary includes family and general practice, general pediatrics, physical and preventive medi- 
cine, neurology, and general internal medicine; Nonsurgical specialty includes dermatology, car- 
diology, and other internal medical and pediatric subspecialties; Surgical includes general, 
orthopedic, and specialized surgery; Surgical-related includes otolaryngology, ophthalmology, 
and urology; Hospital-based includes anesthesiology, radiology and nuclear medicine, and path- 
ology: and Other includes aviation and undersea medicine, emergency medicine, and psychiatry. 

a. Based on staffing standards of health maintenance organizations for a peacetime population of 6.6 
million beneficiaries. 

b. End strengths and costs are estimated by extrapolating 1988 rates of pay and retention into the 
steady state. 

c. The high caae assumes that physicians past the initial obligation are one-third as responsive to  
changes in pay as  physicians a t  the initial obligation; the low case, one-sixth as responsive. 

d. In millions of 1990 dolktrs. 

e. Excludes physicians in administration and in training (interns, residents, and fellows). 
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in incentive special pay. To cover the expected effects of inflation of 
about 4 percent a year, the services would raise that total to $47,000 in 
1991, $49,000 in 1992, and so on. 

The services could.accommodate these increases under current pol- 
icy, which permits increases in incentive special pay to offset the end of 
the multiyear MORB. They would simply increase incentive special 
pay by enough to cover inflation; no new legislation would be required. 
(In contrast, the option first mentioned in this chapter--continuing cur- 
rent policy--assumes that incentive special pay would increase enough 
to offset the end of the MORB.) 

As for recruiting, this option assumes that the services reduce the 
annual inflow of nonscholarship physicians by about one-third. The to- 
tal number of accessions thus becomes 1,225, comprising about 900 
scholarship physicians and 325 physicians from other sources. In con- 
trast with scholarship physicians, the flow of volunteers can be con- 
trolled by specialty, thus lessening the risk of skill imbalances dis- 
cussed earlier. 

Keeping pay a t  1990 levels, while modestly tightening recruiting, 
will lead to a projected force that is close in size to the total peacetime- 
based requirement (see Table 13). As in the other options, only ob- 
stetrics/gynecology would lack enough physicians to fill requirements. 
Most other specialties would be filled to just under or just above re- 
quirements, with the notable exception of surgery. The services could 
find themselves with half again as many surgeons as needed. Long- 
run annual costs are projected to range between $31 1 million and $321 
million. Keeping pay a t  1990 levels would therefore cost $44 million to 
$51 million a year more than would freezing pay. However, it would be 
$144 million to $189 million less expensive than continuing current 
policy--a worthwhile savings if the Defense Department needs fewer 
than 9,000 physicians. 
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APPENDIX A 

METHOD FOR ANALYZING 

THE EFFECTS OF PAY 

This appendix describes CBO's method for forecasting the number of 
physicians in the work force, and associated costs, under alternative 
plans for medical special pay. Since each of the plans examined here 
has differing effects on the various medical specialties, the method 
treats each medical specialty (or grouping of like specialties) as a dis- 
tinct community. 

BASELINE PROJECTIONS 

The analysis starts by configuring the physician work force by medical 
specialty and by how they entered the military medical corps. Physi- 
cians fall in one of 14 specialty groups that reflect the classifications 
used by various pay plans. For example, because each of the pay plans 
examined here treats all surgeons alike, general surgeons, specialized 
surgeons, and orthopedic surgeons form one specialty group, "Surgery" 
(a complete list appears in Table A-1). Physicians are also grouped in 
one of three "source-of-entry" classes, depending on whether they 
joined the work force as direct Health Professionals Scholarship Pro- 
gram (HPSP) students, as deferred HPSP students, or as non-HPSP 
physicians (most of whom are volunteers). 

Retention Rates 

The Department of Defense (DoD) provided CBO with computer tapes 
(prepared according to DoD directive 1340.13, September 2 7, 1982) 
that record detailed information about individual active-duty physi- 
cians, including whether they left service during 1988. Using these 
data, CBO estimated retention rates for each of the specialty and 
source-of-entry combinations, based on the number of physicians on 
active duty a t  the beginning of 1988 who were a t  the end of or past 
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their initial obligations and who did not leave during the year. Re- 
tention rates vary by years of service (YOS), starting with the year in 
which most physicians of a particular specialty and source of entry 
make their initial stay-or-leave decision; and advancing to 30 years of 
service. As shown in Table A-1, retention rates at  the end of the initial 
obligation vary widely by specialty and source of entry; though not 
shown, retention rates of physicians who stay past the initial obliga- 
tion vary over a much narrower range. 

TABLE A-1. ESTIMATED 1988 RETENTION RATES OF 
PHYSICIANS AT THE END OF THEIR INITIAL 
OBLIGATION (Percentage staying) 

Specialty 

Source of Entry 
Direct Deferred 
HPSP HPSP Other 

Anesthesiology 32.0 
Aviation 62.5 
Dermatology 29.1 
Emergency Medicine 18.2 
Family Practice and Pediatrics 37.5 
General 22.0 
General Internalb 35.9 
Internal Subspecialties 35.5 
Obstetrics/Gynecology 50.0 
Pathology 33.2 
Psychiatry 33.3 
Radiology 30.0 
Surgery 35.5 
Surgery-Relateda 41.7 

SOURCE: Congressional Budget Office. 

NOTE: Direct HPSP (Health Professionals Scholarship Program) physicians come on active duty right 
out of medical school and receive their graduate medical education in a military t rain~ng pro- 
gram. Deferred HPSP physicians receive residency training in civilian institutions, then come 
on active duty as fully trained specialists. Other physicians are volunteers and recruits from the 
Uniformed Services University of the Health Sciences, the Reeerve Officer Training Corps, and 
the service academies. 

a. Ophthalmology, otolaryngology, and urology. 

b. Includes preventive and physical medicine and neurology. 
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For the non-HPSP physicians, retention rates were based on actu- 
al, observable experience for all years of service. However, because the 
HPSP program only began in the 1970s, virtually no HPSP physician 
had more than 12 years of service in 1988. In these instances, CBO im- 
puted the observable retention rates of volunteers on the assumption 
that all military physicians in midcareer behave similarly regardless 
of how they entered service. Also, in some earlier years of service, so 
few deferred HPSP physicians were on active duty that their estimated 
retention rates are highly imprecise.1 In these cases, CBO substituted 
the observable retention rates of direct HPSP physicians. 

Steady-State Inventories 

Using the estimated retention rates, CBO constructed a composite 
picture of a survivor function for each specialty group that shows the 
probability that a physician will stay in the military from the time the 
initial obligation ends up to 30 years, the maximum possible length of 
service. This survivor function forms the basis for CBOts long-run pro- 
jections; if one physician enters the work force every year for 30 years, 
then the sum of the survival probabilities will equal the total number, 
or inventory, of physicians in the "steady state" (a number that will re- 
main constant over time). 

The actual number of physicians entering the work force each year 
was set so that the steady-state inventory equaled the number of physi- 
cians on active duty, and not in training, a t  the end of 1988. This num- 
ber was divided among the HPSP and non-HPSP categories according 
to the percentage distribution of physicians with 14 or fewer years of 
service by source of entry. The sum total of physicians entering the 
work force was 1,400 a year, giving the baseline work force about 9,200 
physicians, distributed among the various specialties in line with 
current proportions. 

1. The estimated standard error of a retention rate is (R(l-R)/ES)1/2, where R equals the retention rate 
and ES equals the number of physicians on active duty at the start of the fiscal year. See David 
Bartholomew and Andrew Forbes, Statistical Techniques for Manpower Planning (Chichester, 
England: John Wiley & Sons, 1979). 



56 OPTIONS FOR PAYING MILITARY PHYSICIANS July 1990 

A specific numerical example, for surgeons, appears in Table A-2. 
While under obligation, physicians are assumed to have 100 percent 
retention. Deferred HPSP and volunteer physicians are assumed to 
enter the military as fully trained specialists, and so their retention 
rates start a t  YOS 1. The first and crucial stay-or-leave decision 
follows by several years; 19 percent of deferred HPSP surgeons and 47 
percent of volunteer surgeons stay past their initial obligation. Direct 
HPSP physicians enter the work force full time after a t  least five years 
of training and are assumed to make their first retention decision a t  
the end of their initial, four-year obligation (YOS 9); 35 percent decide 
to stay. With these retention rates, the associated survivor functions 
suggest that the annual entry of 167 physicians would maintain a 
steady-state force of 1,007 surgeons, roughly the number on active 
duty a t  the end of 1988. 

Costs of Medical Pay 

Associated with the steady-state inventory of physicians is a range of 
medical special pays. Three of those pays--variable special pay (VSP), 
additional special pay (ASP), and board-certified pay (BCP)--are 
received by all physicians regardless of specialty. They hinge on years 
of creditable service (YOCS), which includes active-duty service (YOS) 
plus any time spent in  a civilian residency. For direct HPSP 
physicians, YOS and YOCS are synonymous; for other physicians, 
CBO assumed that YOCS includes the average training time for each 
specialty. 

In contrast to the three across-the-board pays, incentive special 
pay (ISP) varies by specialty and, in some cases, by years of experience. 
Experience is readily estimated for HPSP students. For volunteers, 
CBO based experience on the average time that had passed between 
graduating from medical school and joining the military, adjusted for 
the average length of training for a particular specialty. 

As a check on the reliability of these assumptions, CBO compared 
the estimated costs of VSP, ASP, BCP, and ISP in a steady-state force, 
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TABLE A-2. RETENTION PATTERNS OF SURGEONS AND 
ORTHOPEDIC SURGEONS ON DUTY IN 1988, 
BY YEARS OF ACTIVE-DUTY SERVICE 

Estimated Retention Survival Inventory Flow 
Rates in 1988 Distribution (Percent) (Number of surgeons) 

Years Direct Deferred Direct Deferred Direct Deferred 
ofservice HPSP HF'SP Other HPSP HPSP Other HPSP HPSP Other Total 

1 
2 
3 
4 
5 
6 1 .OO 
7 1.00 
8 1.00 
9 0.35 
10 0.83 
11 0.85 
12 0.77 
13 0.96 
14 0.89 
15 0.93 
16 0.89 
17 0.95 
18 1 .OO 
19 0.94 
20 0.79 
2 1 0.71 
22 0.86 
23 1 .OO 
24 1.00 
25 1.00 
26 1.00 
27 1.00 
28 1 .OO 
29 1.00 
30 0.67 

Total 

SOURCE: Congressional Budget Office. 

NOTE: Direct HF'SP (Health Professionals Scholarship Program) physicians come on active duty right 
out of medical school and receive their graduate medical education in a military training pro- 
gram. Deferred HPSP physicians receive residency training in civilian institutions, then come 
on active duty a s  fully trained specialists. Other physicians are volunteere and recruits from the 
Uniformed Services University of the Health Sciences, the Reserve Oficer Training Corps, and 
the service academies. 
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based on 1988 retention rates and pay rates, with actual costs in 1988. 
That year, spending on medical special pays totaled about $209 
million; costs for a steady-state force were projected to be $220 million, 
only about 5 percent higher than actual spending. The difference 
stems largely from the greater seniority of the steady-state force. In 
1988, 19 percent of physicians in the work force had more than 12 
years of service; in the steady-state, the projected figure is 21 percent. 

MODELING THE EFFECTS OF CHANGES IN PAY 

Alternative pay plans alter the long-run size of the medical corps 
through their estimated effects on retention rates. Based on a model of 
retention that reiates the decision to stay or leave made by individual 
physicians to their pay, CBO estimated how each of the pay plans in 
this report would affect the retention rates of physicians. 

Model 

Upon reaching the end of their initial period of obligation, physicians 
face two choices: continue on active duty, or leave for the "best" civilian 
alternative. The probability of choosing to stay can be given by the so- 
called logistic distribution: 

where x is a vector of explanatory variables (described below) and P is a 
vector of estimated coefficients. Given appropriate data, the logistic 
parameters can be estimated using maximum likelihood procedures. 
With such an equation, one can establish the effect of pay on individual 
differences in the probability of staying. 

Data 

Data for the analysis came from computer tapes that record informa- 
tion about individual physicians on active duty in the years 1981 
through 1988. CBO focused on the initial retention decisions of 1,786 
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physicians who came on active duty between 1981 and 1987 and whose 
initial obligation dates occurred before 1989 (and a t  least two years 
after the dates of accession). 

To reflect differences in initial preference for a career in the mili- 
tary, physicians were stratified by source of entry: 1,136 physicians 
joined as volunteers, and 650 joined as deferred HPSP students. (Since 
virtually no direct HPSP students finished their initial obligations be- 
fore 1989, none was included in the analysis.) Over the 1981-1988 per- 
iod, 26 percent of the deferred HPSP students and 60 percent of the vol- 
unteers stayed beyond the initial obligation. Each individual's deci- 
sion to stay or leave became the dependent variable in a logistic 
regression. 

Specification 

For each group of physicians, CBO estimated a logistic regression 
whose explanatory variables included the natural log of the military 
and civilian earnings ratio--to measure the effects of pay--as well as 
years of practicing medicine, board certification, citizenship, and spe- 
cialty (primary or nonprimary care). These last four variables, though 
certainly not exhaustive, reflect some of the nonpay factors that may 
influence physicians to stay or leave.2 These variables and their mean 
values for different groups of physicians appear in Table A-3. 

Military and Civilian Earnings. Military earnings, comprising regu- 
lar military compensation (RMC) and the medical special pays, were 
estimated for each physician a t  the time that the initial obligation 
ended, based on that individual's pay grade, years of creditable service, 
years of experience, specialty, and branch of service. Military earnings 
varied over time because of Congressionally mandated changes in the 
basic pays and allowances, and because of modest changes in incentive 
special pay. Between 1981 and 1988, the services frequently modified 

2. A richer model specification would include additional variables describing the individual 
physician's personal and demographic characteristics and conditions of practice. Unfortunately, 
the data tapes offered only a limited amount of information. Two additional nonpay variables were 
tested--branch of service and speed of promotion (for example, deferred HPSP physicians were 
considered to be on a "fast track" if they were promoted from 0-3  to 0-4  in leas than six years)--but 
lacked both statistical and practical significance. 
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the size of ISP payments and the specialties receiving ISP. For exam- 
ple, general surgeons in the Navy received $8,000 in ISP in 1985, 
$5,000 in 1986 and 1987, and either $5,000 or $8,000 in 1988 depend- 
ing on their years of experience; radiologists received nothing between 
1985 and 1987, and $3,500 in 1988. 

Estimated civilian earnings were based on each individual's spe- 
cialty and years of experience. The American Medical Association 
(AMA) provided data on physicians' average annual net incomes by 
specialty and intervals of years of experience (that is, less than five 
years of practice, five to nine, and so on to 35 or more years of practice). 
To get specific estimates for each year of experience (as well as  to 
"smooth" the profiles of income experience), CBO regressed average 
income on years of experience and years of experience squared, using 
the midpoint of each experience interval. 

TABLE A-3. EXPLANATORY VARIABLES IN THE LOGISTIC 
REGRESSION EQUATIONS 

Stayere 
Deferred 

HPSP Other 

LNEARN 
YRP 
BC 
NONCITZ 
PRIM 

Number of 
Physicians 

Leavers All 
Deferred Deferred 

HPSP Other HPSP Other 

SOURCE: Congressional Budget Ofice. 

NOTES: LNEARN is the natural log of the military and civilian earnings ratio. YRP is years of practice 
at  time of initial obligation decision. BC is 1 if board certified; 0 otherwise. NONCITZ is 1 if not 
a U.S. citizen; 0 otherwise. PRIM is 1 if the physician is a familylgeneral practitioner, pedia- 
trician, or internist; 0 otherwise. 

Deferred HPSP (Health Professionals Scholarship Program) physicians receive residency train- 
ing in civilian institutions, then come on active duty as fully trained specialists. Other physi- 
cians are volunteers and recruits from the Uniformed S e ~ c e s  University of the Health Sci- 
ences, the Reserve Officer Training Corps, and the senrice academies. 
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Results 

The final estimated equations appear in Table A-4. When evaluated at  
the mean values of the explanatory variables, the equations for both 
deferred HPSP and non-HPSP physicians yield similar elasticities of 
retention. The average pay elasticity for deferred HPSP physicians is 
roughly 0.7 (with a 95 percent confidence interval ranging between 0.1 
and 1.2). Thus, a 10 percent increase in military pay would be likely to 
raise initial retention of deferred HPSP physicians from 26 percent to 
between 26 percent and 29 percent. For volunteer physicians, the av- 
erage pay elasticity is about 0.5 (with a 95 percent confidence interval 
of 0.3 to 0.7). Thus, a 10 percent change in the earnings ratio would 
likely raise volunteers' retention from 60 percent to between 61 per- 
cent and 64 percent. That these two disparate groups are alike in their 
responsiveness to changes in pay suggests that direct HPSP physi- 
cians--who arguably lie between deferred HPSP students and volun- 
teers in their degree of preference for military service--might also have 
a pay elasticity in the range of 0.5 to 0.7 at the end of their initial 
obligation. 

Specialty was of neither statistical nor practical significance in ex- 
plaining retention among deferred HPSP physicians. Among volun- 
teers, however, primary care physicians appear to be less willing than 
other physicians to stay past the initial obligation, at a given earnings 
ratio. Compared with other military physicians, primary care physi- 
cians are perhaps least likely to enjoy styles of practice characteristic 
of the civilian sector, and therefore are more likely to want to leave the 
military.3 Physicians outside the military, based in offices, generally 
establish close relationships with their patients over a long time. Mili- 
tary physicians, in contrast, must contend with overcrowded clinics 
and a transient patient population. 

Because of the small differences in the estimated elasticities, and 
for the sake of simplicity, CBO used a single elasticity of 0.6 to esti- 
mate the effects of changes in pay on physicians making their first 

3. Victoria Daubert, Retention of  Volunteer Physicians in the U.S. Air Force (Santa Monica: RAND 
Corporation, February 1985). 
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TABLE A-4. MAXIMUM LIKELIHOOD RESULTS FOR 
THE LOGISTIC MODEL 

Deferred HPSP Other 

LNEARN 
(standard error) 
t-statistic 

Y RP 
(standard error) 
t-statistic 

Y RPz 
(standard error) 
t-statistic 

BC 
(standard error) 
t-statistic 

NONCITZ 
(standard error) 
t-statistic 

PRIM 
(standard error) 
t-statistic 

INTERCEPT 9.232 0.476 

-2x LLR (log of the likelihood ratio) 
Degrees of freedom 
Significance beyond 

Observations 65 0 1,136 

SOURCE: Congressional Budget Office. 

NOTES: LNEARN is the natural log of the military and civilian earnings ratio. YRP is years of practice 
a t  time of initial obligation decision. BC is 1 if board certified; 0 otherwise. NONCITZ is 1 if not 
a U.S. citizen; 0 otherwise. PRIM is 1 if the physician is a familylgeneral practitioner, pedia- 
trician, or internist; 0 otherwise. 

Deferred HPSP (Health Professionals Scholarship Program) physicians receive residency train- 
ing in civilian institutions, then come on active duty as fully trained specialists. Other physi- 
cians are volunteers and recruits from the Uniformed Services University of the Health Sci- 
ences, the Reserve Officer Training Corps, and the service academies. 
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stay-or-leave decision. As explained in the text, CBO assumed that 
physicians making later stay-or-leave decisions would be either one- 
third or one-sixth as  responsive to changes in pay (pay elasticities of 
0.20 or 0.10), based on estimates of pay elasticities in the enlisted force. 

EFFECTS OF ALTERNATIVE PAY PLANS 

Using its estimated pay elasticities, CBO readily calculated the effects 
of alternative pay plans discussed in Chapter I11 that do not include a 
multiyear option. Each such plan results in a given percentage change 
in the militarypay ratio that varies by specialty and by years of ser- 
vice. When multiplied by the appropriate pay elasticity, the change 
produces a percentage change in the retention rates of each medical 
specialty. That change, in turn, produces new steady-state inventories 
and steady-state costs. 

Calculating the effects of multiyear pays (including the medical 
officer retention bonus, or MORB) is less straightforward because of 
uncertainty over how physicians will respond t o  such an option. As 
discussed in the text, CBO assumed two possibilities--a shift effect and 
a retention effect. Under a shift effect, physicians who would have 
otherwise stayed in service stay longer. Under a retention effect, not 
only would physicians stay longer, but more of them would stay. 

Shift Effect 

CBO's approach to estimating the shift effect is based heavily on 
experience with the MORB in 1989. Starting with the year of service 
when the initial obligation ends, CBO estimated a four-year survivor 
function for each specialty and source-of-entry combination (based on 
1988 retention rates that had been adjusted for 1990 changes in 
medical special pays). CBO then took the distribution of MORB 
awards in 1989--the percentage of physicians agreeing t o  stay two, 
three, or four years--and adjusted the survivor function for the second, 
third, and fourth years to reflect increased length of service. This 
rather convoluted approach was dictated by an absence of complete 
data on 1989 retention. At the time of analysis, CBO did not know 
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either the proportion of physicians staying past the initial obligation or 
the proportion of stayers who took a MORB. 

Based on 1988 retention rates, CBO expects that 37 out of 100 di- 
rect HPSP surgeons would stay past their initial obligation (see Table 
A-5). Of those 37, 16 percent (6 surgeons) stay for just one more year; 
12 percent (4 surgeons) stay for two more years; 16 percent (6 surgeons) 
stay for three more years; and 56 percent (21 surgeons) stay for at  least 
four more years. The shift effect only works on the 31 physicians 
staying for two, three, or four more years. 

In 1989, surgeons actually signed up for MORBs in the following 
proportions: 12 percent for two years, 6 percent for three years, and 82 
percent for four years. When applied to the 31 physicians staying 
beyond one additional year, these percentages produce a new length-of- 
service distribution, though no change in the number of stayers. As 
before, 37 out of 100 surgeons stay past their initial obligation--6 of 
them for just one more year, but 69 percent (26 surgeons) for at  least 
four more years. The process repeats at the next four-year point. 

TABLE A-5. ILLUSTRATIVE EXAMPLE OF THE SHIFT 
EFFECT ON DIRECT HPSP SURGEONS 

1988 Base Percent- Shift Effect 
Percentage Staying age Who PercentaEe Staving 
One to Twoto Tooka Oneto Twoto 

Years Past Number Four Four MORB Number Four Four 
Initial Obligation Stayinp Years Years in 1989 Stayinga Years Yearsb 

One 
Two 
Three 
Four 

SOURCE: Congressional Budget Office. 

NOTE: Direct HPSP (Health Professionals Scholarship Program) physicians come on active duty right 
out of medical echo01 and receive their graduate medical education in a military training 
program. 

a. Assumes that 100 eurgeons reach the initial obligation date. 

b. Equal to the percentage who took a medical officer retention bonus (MORB) in 1989. 
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Retention Effect 

The shift effect assumes retention rates would not change a t  the initial 
obligation. In contrast, the retention effect assumes that multiyear 
pays would prompt more physicians to stay. To estimate the effect, 
CBO converted a given range of awards to a weighted bonus-equiva- 
lent amount, where the weights are the probabilities in the survivor 
function above. 

Consider the case of surgeons under the MORB. Those signing a 
two-year contract received $10,000 (weighted by 0.10); three-year 
signers received $15,000 (weighted by 0.05); four-year signers received 
$20,000 (weighted by 0.69); and those not signing a contract received 
nothing (weighted by 0.16). Thus, the MORB is estimated to have the 
same percentage effect on retention as a bonus of $15,550. Whereas 37 
surgeons out of 100 continued past the initial obligation under the shift 
effect, retention is projected to rise to 45 out of 100 under the retention 
effect. 



APPENDIX B 

THE COST-EFFECTIVENESS 

OF MILITARY PHYSICIANS 

The discussion in Chapter I1 of the cost-effectiveness of adding full- 
time physicians is based on a study by the Office of the Assistant Secre- 
tary of Defense for Program Analysis and Evaluation titled Peacetime 
Requirements for Physicians and Nurses in the i)oD Direct Care Sys- 
tem (February 1989). The assumptions and findings of that study, as 
well as  its limitations, are detailed in this appendix. 

DOD'S STUDY OF COST-EFFECTIVENESS 

The Defense Department study related cost-effectiveness to the  
amount of health care provided by the Civilian Health and Medical 
Program of the Uniformed Services (CHAMPUS) that would be econ- 
omical for military hospitals and clinics to regain. Defense Depart- 
ment analysts looked a t  the use of CHAMPUS in 1987 by beneficiaries 
living inside catchment areas--areas roughly 40 miles around a 
military treatment facility. Excluded were CHAMPUS admissions for 
which the program is a second payor to private insurance (one-fifth of 
total admissions) and CHAMPUS admissions by beneficiaries living 
outside catchment areas. Assuming that the military could regain all 
of CHAMPUS's nonpsychiatric inpatient care and 45 percent of its 
outpatient care, the analysts came up with two cost-effective operating 
levels for military hospitals and clinics, one low and one high. The low 
operating level includes a 5 percent increase in outpatient visits, the 
high one an 11 percent increase (both include about a 14 percent in- 
crease in inpatient bed-days). 

Why two operating levels? If the capacity of military hospitals and 
clinics was to increase, the number of new outpatient visits to those fa- 
cilities might very well exceed the number paid for under CHAMPUS. 
Since care is free in military clinics, beneficiaries might visit physi- 
cians more often than under CHAMPUS--visits for which they were 
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paying 20 percent or 25 percent of doctors' fees. Uncertainty about the 
ratio of new to old visits--that is, the trade-off between CHAMPUS 
visits and visits to military clinics--led the Defense Department to use 
the two alternative operating levels. The lower level assumes that 
every visit taken away from CHAMPUS leads to a single added 
military visit; a t  such a one-to-one trade-off, i t  is always cost-effective 
to recover CHAMPUS's outpatient work load. The upper level 
assumes that every visit taken away from CHAMPUS leads to  one and 
one-half added military visits if the beneficiary is an  active-duty 
dependent, four added military visits if the beneficiary belongs to a 
retired military family; with the higher trade-off, i t  is generally not 
cost-effective to recover CHAMPUS's outpatient work load. The 
savings from recovering inpatient care, however, would more than 
cover the losses on the outpatient side. 

To handle these higher operating levels, the military would pre- 
sumably need additional physicians--a proportionate increase, in the 
view of the Defense Department. As shown in Table 4 in the text, these 
increases would extend proportionally across the various clinical areas 
except psychiatry, emergency medicine, and aviation and undersea 
medicine. Under the lower operating level, the military would thus 
need 687 additional physicians; under the higher level, 1,028 added 
physicians. 

LIMITATIONS OF DOD's STUDY 

DoD's study contains two serious limitations that hamper its useful- 
ness: it fails to include the costs of recruiting or retaining additional 
physicians, and i t  fails to account for the possible responses of physi- 
cians to increases in staffing. 

Incomplete Treatment of Costs 

Perhaps foremost among the limitations of this analysis is an incom- 
plete treatment of costs. Based on the Defense Department's esti- 
mates, recovering CHAMPUS's work load could save the government 
either $266 million a year (under the lower operating level) or $126 
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million a year (under the higher operating level). These savings, how- 
ever, do not include the cost of the medical special pays for the addi- 
tional physicians. Increased spending on variable and additional spe- 
cial pay, and board-certified pay, would reduce the government's net 
savings by $18 million to $26 million a year. 

Nor did the department's study include the cost of retaining addi- 
tional physicians. Suppose, for example, that the services pay higher 
bonuses to encourage enough additional physicians to stay in service. 
When the marginal cost per additional physician retained exceeds a 
certain threshold, DoD's net savings from regaining CHAMPUS's 
work load evaporate. This threshold cost amounts to about $354,000 
per physician under the lower, cost-effective operating level (for an  
added 687 physicians), and $99,000 under the higher operating level 
(for an  added 1,028 physicians). 

Cost-Effectiveness Undermined by Changes in Behavior 

Basing the cost-effectiveness of military physicians on likely savings 
from CHAMPUS raises a more profound difficulty. Put simply, adding 
physicians to the active-duty force may not, a t  least in the short run, 
lower CHAMPUS's costs. The reasons relate to possible changes in 
how physicians work: the added specialists might recover work load 
from primary care physicians rather than from CHAMPUS ("work- 
load shifts"), and physicians generally might take more time for 
activities not related to patient care ("time trade-offs"). (These phe- 
nomena are explained below.) This is not to say that adding active- 
duty physicians would be a waste: both the quality of care and the 
morale of providers and beneficiaries would benefit. But if the Con- 
gress expects to see immediate, large savings in CHAMPUS's costs 
when the medical corps gains extra physicians, it  may be disappointed. 

Work-Load Shifts. When medical specialists are in relatively short 
supply in a military hospital, primary care physicians tend to carry a 
heavier patient load. Any added specialists might therefore recover 
work load from their primary care colleagues, in addition to (or instead 
of) recovering care from CHAMPUS. 
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TABLE B-1. RELATIONSHIP BETWEEN AVERAGE TIME SPENT IN 
DIRECT PATIENT CARE BY PRIMARY CARE PHYSICIANS 
AND THEIR PERCEIVED ACCESS TO MEDICAL 
SPECIALISTS 

Type of Hospital 
Community Hospital 

Timelv Access to Medical Medical Less than 100 Beds All 
specii1ty Consultantsa Center 100 Beds or More Hospitals 

Yes 
Numbei* 162 131 88 381 

Average hours 
per week 30.7 40.3 36.5 35.3 

No 
Number 55 139 98 292 
Average hours 
per week 33.8 48.9 42.9 43.9 
Difference from "Yes" 

In hours 3.1 8.6b 6.4b 8.6b 
Percentage of hours 10 21 18 24 

SOURCE: Congressional Budget ,Office based on data in Department of Defense, 1984 Physicians 
Survey. 

NOTE: Data reflect the responses of primary care physicians past their residency (family practice, 
general medicine, and internal medicine) who work in military hospitals in the continental 
United States. 

a. "Yes" includes physicians who agreed or strongly agreed with the statement that physicians have 
timely access to medical specialty consultants where they are currently assigned; "No" includes 
those who disagreed or strongly disagreed. 

b. Difference8 between those with and those without timely access are statistically significant a t  the 
0.05 level. 

Evidence comes from the experiences of primary care physicians 
stationed in military hospitals in the continental United States. Ac- 
cording to data in a 1984 survey by DoD, primary care physicians who 
feel they do not have timely access to specialists spend 24 percent more 
hours in patient care than those who feel otherwise (see Table B-1). 
The relationship holds for all sorts of hospitals, whether they are medi- 
cal centers or large or small community hospitals. Perhaps when spe- 
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TABLE B-2. ACTUAL AND DESIRED WORK PATTERNS OF PHYSICIANS 
WHO ARE ASSIGNED TO MILITARY HOSPITALS AND WHO 
SEE PATIENTS 

Weekly Activities 
Admin- 

Direct istration/ Research1 Learning1 Military 
Care Staffwork Teaching Training Activities Total 

Actual 
Hours per week 38.2 10.5 5.0 2.7 1.7 58.1 
Percentage 65.7 18.1 8.5 4.7 3.0 100.0 

Desired 
Hours per week 31.2 5.6 6.8 4.5 1.0 49.1 
Percentage 63.5 11.5 13.9 9.2 1.9 100.0 
Percentage change 

from actual hours -18.3 -46.7 36.0 66.7 -41.2 -15.5 

Desired Compoeition of 
Actual Hours 

Hours per week 36.9 6.7 8.1 5.3 1.1 58.1 
Percentage change 

from actual hours -3.4 -36.2 62.0 96.3 -35.3 0.0 

SOURCE: Congressional Budget Office baaed on data in Department of Defense, 1984 Physicians 
Survey. 

NOTE: "Actual" indicates the number of hours worked per week. "Desired" indicates the number of 
hours phyeiciana would prefer to work each week. "Desired Composition of Actual Hours" indi- 
cates how physicians might prefer to reallocate the actual number of hours worked each week. 

cialists are scarce, primary care physicians take care of patients whom 
they might otherwise refer to specialists; as in the civilian sector, some 
military physicians will respond to such a scarcity by working harder. 
Alternatively, when specialists are relatively available, they might 
provide a good deal of what is really primary care. Either situation is 
possible, since considerable uncertainty surrounds the proportion of a 
given disease or diagnostic category that "belongs" to each specialty.1 

Time Trade-offs. The number of hours spent in patient care is the most 
important factor determining a physician's weekly work load. Give the 
military health care system added resources, and physicians might be 
free to spend less time in patient care and more in research, pro- 
fessional learning, or leisure--all activities for which they have some 
relative preference (see Table B-2). Or, physicians might spend addi- 
tional time with each patient, and so see fewer patients each day. Sur- 

1. See Ofice of Technology Assessment, Forecasts of Physician Supply and Requirements (April 1980). 
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vey data suggest that physicians who only occasionally discuss the pros 
and cons of recommended treatment with patients average seven out- 
patient visits more a day than physicians who always discuss pros and 
cons. 

Although these trade-offs might not counter increased use of 
CHAMPUS, they could lead to a higher quality of care. By spending 
more time with patients and by listening more, physicians might pro- 
duce better outcomes. Their patients would leave the office more 
knowledgeable about instruction on medication, and thus better able 
to take new prescriptions properly. 
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